Abstract. Let Ω be a two-dimensional semilinear elastic body limited by a known outer boundary Γ represented by a Jordan curve and an unknown inner boundary γ represented by a finite disjoint union of piecewise C 1 Jordan curves. Plane stress is considered. We assume that the Lamé coefficient λ depends on the spacial variables x, y and the displacements u, v. Our main result asserts that γ is uniquely determined by the displacements and stresses prescribed on an open portion Γ 0 of Γ.
Let Ω be a plane solid body bounded by a known outer boundary Γ and an unknown inner boundary γ, represented by a disjoint union of Jordan curves. The domain bounded by γ can be seen as cracks. If the solid body is electrical conducting, then it has been shown in [5, 8] (the linear case) and in [20, 21] (the semilinear case) that the cracks are uniquely determined by values of the electrical potential and flux described on an open portion Γ 0 of Γ. If the domain Ω described above is a linear elastic body (i.e., the Lamé coefficient λ, µ depends only on the spacial variables x, y) and if the inner boundary γ is a C 1 Jordan curve stress free, then it is shown in [7] that the location and the shape of a crack are uniquely determined by the values of the displacements and stresses specified on an open portion Γ 0 of Γ.
In the present paper, we consider the problem of identifiability of the unknown cracks (assumed to be finite in number) in a semilinear elastic body having the boundary data mentioned at the end of the preceding paragraph. In fact, letting u and v be the displacements and stresses in the x− and y−directions, respectively, we shall assume that the Lamé coefficient λ depends on x, y and u, v, i.e.,
Letting σ 1 , σ 2 , τ be the stresses (see [19] ), we have the system 
where λ, µ are the positive Lamé coefficients. We assume that the displacements and the surface stresses are given on a portion Γ 0 of Γ, i.e.
and
where ( , m) is the exterior unit normal to ∂Ω. Let ω 1 , ..., ω n be the unknown internal cracks in Ω. We shall assume that ∂ω i (i = 1, 2, ..., m) are Jordan curves piecewise of C 1 -type and that
The set γ = n i=1 ∂ω i is the inner boundary of Ω. On γ we assume that the surface stresses vanish except at a finite set of points
One has
This result is, to our knowledge, new. The key of the proof is the unique continuation for the Lamé system (see [9, 11, 22] ). We also refer to the book [10] and the paper of Andrieux, Abda and Bui [4] dealing with the problem of rectilinear or planars crack in elastic bodies from boundary measurements in terms of a functional introduced by the authors. In the present paper, we only consider open simply connected cracks. The case of infinitely thin cracks will be the object of a future study. We refer to the papers [1 -3, 12, 14 -16] studying the problem of detection of infinitely thin cracks for elliptic equations.
We now turn to the Proof of Theorem. Let (Ω Denote by W the connected component of Ω
1
∩ Ω 2 such that Γ ⊂ ∂W . One has the following lemma (which will be proved later) related to the uniqueness of solutions of system (2) satisfying conditions (4) - (7).
Using the results of [21] , we can find an open subset
∂U 0 is piecewise of C 1 -type and
Let B 1 be a finite set of points such that y 
. If (i) holds, then (7) (8) gives in view of (3)
Since
}, relations (7) imply
From (10), the latter equalities implies that (7) holds for σ 1 , σ 2 and τ replaced by σ 
Multiplying (1) (corresponding to (u
, intergrating over U 0 and applying (11) 1 we get
Similarly, multiplying (2) 
, integrating over U 0 and applying (17) 1 give
Adding together (2) and (3) and using (3) 2−3 , we get after some rearrangements (1) with X = Y = 0. Moreover,ũ =ṽ =σ 1 =σ 2 = 0 iñ U . Hence, using Lemma, one getsσ 1 =σ 2 =τ = 0 in Ω
. It follows that (X, Y ) = (0, 0) on Γ 0 , which is a contradiction. The proof of the theorem completes once Lemma is proved.
In [22] , the 3-dimensional case of Lemma was proved. The proof given in there is carried almost verbatim to the one of the 2-dimensional case. Hence, we only give here an
Outline of the proof of Lemma. By direct computation, one has for i = 1, 2
where
Differentiating (14) with respect to x and y, respectively, and adding the results thus obtained, we get
By (14), (15) and the mean value theorem of Lagrange, we can find continuous functions a ijk , b ip in C(Ω ∪ Γ 0 ) (j, k = 1, 2; i, p = 1, 2, 3) such that on W
(a ij1 ϕ jx + a ij2 ϕ jy ) + 
On the other hand, by direct computation on Γ 0 , one has in view of (5) 1 and (6) that
Since the principal part of system (16) is the Laplacian, we can use Carleman's estimate (see, e.g., [13, 17] ) to prove that the functions ϕ i (i = 1, 2, 3) satisfying (16) and (17) vanish on W . This completes the proof of Lemma and the proof of Theorem
